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Abstract
For safe and reproducible endoscopic submucosal dissection (ESD) procedure, the appropriate dissection of the ramiﬁed
vascular network in the level of the middle submucosal layer is required to reach the avascular stratum just above the
muscle layer. The horizontal approach to maintain the appropriate depth for dissection beneath the vascular network
enables treatment of difﬁcult cases with large vessels and severe ﬁbrosis. This article is part of an expert video encyclopedia.
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Video Related to this Article
Materials
• Endo-knife: Flush knife BT; Fujiﬁlm, Japan.
• Coagulation forceps: Coagrasper; Olympus, Japan.
• Endoscope: CF 240I; Olympus, Japan.
• Transparent hood: Elastic touch; Top Corporation, Japan.
• Electrosurgical generator: VIO 300D; ERBE, Germany.
• Injection solution: Saline and diluted sodium hyaluronate
solution, MucoUp; Johnson & Johnson, Japan.
• Flushing pump: JW-2; Fujiﬁlm, Japan.
Background and Endoscopic Procedures
ESD is an innovative method enabling endoscopic en bloc
resection regardless of size, location, and shape of the lesion.
However, there is concern about technical difﬁculties, higher
incidence of complications, and longer procedure time. Major
complications of ESD are bleeding and perforation. ESD
would be relatively easy and safe if there was no bleeding.
However, cases that have frequent bleeding and need frequent
hemostasis are typically difﬁcult and risky cases for ESD. Cases
that easily bleed during circumferential incision will also
easily bleed during dissection.
Most complications from ESD arise from ignorance of the
structure of vessels in the gastrointestinal luminal wall and
appropriate depth of dissection. These vessels normally
penetrate the muscle layer vertically and then inﬂow hori-
zontally at the level of the middle submucosal layer forming
the ramiﬁed vascular network. In areas with a high density of
vessels, the faciae-like layer is formed with the ramiﬁed vas-
cular network and the perivascular ﬁbrotic tissue, and the layer
containing fewer vessels and ﬁbrotic tissue exists below the
faciae and just above the muscularis propria.
A smooth dissection with less hemorrhage is enabled by
maintaining the appropriate depth of dissection at the layer
with fewer vessels and ﬁbrotic tissue and by coagulating the
penetrating vessels before dissection. The ramiﬁed vessel net-
work in the submucosal layer also connects the edges of in-
cision. The certain dissection of this network allows the entry
into the appropriate depth of submucosal dissection by
broadening the groove made by mucosal incision. During ESD
procedure, the most important step is the approach to this
appropriate avascular submucosal layer between muscle layer
and vessel network, followed by the dissection of the vascular
network at the edges of mucosal incision. In the current video,
ESD of large laterally spreading tumor–granular type in the
lower rectum using Flush knife BT is shown.
Key Learning Points/Tips and Tricks
• Prevention of bleeding during ESD is most important to
prevent complications at ESD.
• Recognition of vessels and muscle layer is a key to success
in preventing bleeding and perforations.
• The ramiﬁed vessel network can be seen shining through
when the mucosal incision is kept shallow just below the
muscularis mucosae.
• The most important step is the approach to the appropriate
dissection level between the vessel network and the muscle
layer by the dissection of the ramiﬁed vessel network at the
edges of mucosal incision.
Scripted Voiceover
Time
(min:sec)
Voiceover text
00:00 Here we see a laterally spreading tumor with a granular
phenotype in the lower rectum. The diameter of the
tumor is 50 mm.
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00:17 First inject sodium hyaluronate into the submucosal layer
to provide mucosal elevation.
00:25 Now perform a shallow mucosal incision to avoid
damaging any submucosal vessels.
00:34 Afterwards deeper dissection of the small ramiﬁed vessels
can be safely performed with Forced coagulation mode,
effect 2, 40 W, using the Flush knife with a ball tip.
00:45 A large horizontal vessel is exposed and both edges of the
vessel are pre-coagulated by Flush knife BT with soft
coagulation mode, effect 7, 100 W, and dissected
afterwards with Forced coagulation mode.
01:25 After timely additional dissection, the transparent hood
itself can get into the submucosal layer quickly. The
most important step is to form the mucosal ﬂap after
obtaining the appropriate depth of submucosal
dissection in the ESD procedure.
01:55 Pay attention not to cut larger blood vessels by mistake.
Once the blood vessels are damaged, the ﬁeld of vision
is lost and following procedures become difﬁcult and
dangerous. The most important measure to prevent
unintended cutting of vessels during dissection is exact
recognition of the vessels and the muscular layer,
followed by additional local injection beneath the vessel
network and above the muscular layer and safe
coagulation of the vessels with soft coagulation.
03:13 The subsequent mucosal incision with Endo cut mode is
performed after an additional local saline injection with
the water jet-emitting function of the Flush knife. Then,
freeing of the lesion edge is carried out. The dissection
under the edge of the incision is carefully made.
04:06 If there are horizontal branches of vessel network, the
dissection should be done below these. While, if there
are vertical penetrating vessels, the dissection at the
base of vessels should be done after exposure and
appropriate pre-coagulation.
05:28 The ﬁnal dissection is easily carried out because the
freeing of the lesion edge has been already done.
06:13 There is no major bleeding or injury of the muscle layer in
the resected area.
6:21(PPT
slide)
Histological assessment reveals that the lesion is a
48 mm intramucosal cancer without lymph-vascular
invasion and the margins are free of tumor.
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